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$EVWUDFW 7KH V\VWHP HQJLQHHULQJ OLWHUDWXUH DFNQRZOHGJHV WKDW OHDQ SULQFLSOHV IRVWHU WKH DFKLHYHPHQW RI KLJKHU SURJUDP
SHUIRUPDQFH+RZHYHULQWKHOLWHUDWXUHLW LVQRWFOHDUKRZH[DFWO\WKHVL[OHDQSULQFLSOHVDIIHFWWKHSHUIRUPDQFHRIWKHV\VWHPV
HQJLQHHULQJSURJUDPV7KLVSDSHUDGGUHVVHVWKLVJDSE\GLVFXVVLQJDERXW WKHFRUHEHQHILWVGHULYHGIURPWKHLPSOHPHQWDWLRQRI
HDFK OHDQ SULQFLSOH0DLQ FRQWULEXWLRQ RI WKLV SDSHU LV WKH SURSRVDO ±WKURXJK DGHHS OLWHUDWXUH LQYHVWLJDWLRQ UHILQHG WKURXJK D
VHULHVRIIRFXVJURXSVZLWKWKH/HDQLQ3URJUDP0DQDJHPHQW&RPPXQLW\RI3UDFWLFH0,730,,1&26(±RIDOLVWRIPHWULFV
WR EH FRQVLGHUHG LQ RUGHU WRPHDVXUH WKH SHUIRUPDQFH DIIHFWHG E\ WKH LQWURGXFWLRQ RI D OLVW RI /HDQ(QDEOHUV2QO\ZKHQ
PHDVXULQJWKHFXUUHQWVLWXDWLRQRIWKHV\VWHPVHQJLQHHULQJSURJUDPLQIDFWLWLVSRVVLEOHWRGLUHFWLPSURYHPHQWHIIRUWV)XUWKHU
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EHFDXVH OHDQIRFXVHVERWKRQ WKHFXVWRPHUKLJKOLJKWLQJ WKH LPSRUWDQFHRIXQGHUVWDQGLQJZKDWDUH WKHFXVWRPHU¶V
QHHGVDQGRQ WKHHPSRZHUPHQWRI WKHHQJLQHHULQJ WHDP7KHSLOODURI OHDQ LV WKHDGRSWLRQRI LWV VL[SULQFLSOHV±
YDOXH YDOXH VWUHDP IORZ SXOO SHUIHFWLRQ DQG UHVSHFW IRU SHRSOH ± ZKLFK FDQ EH DFFRPSOLVKHG E\ WKH
LPSOHPHQWDWLRQRIJURXSRIEHVW SUDFWLFHVFDOOHG OHDQ HQDEOHUV7KH LPSOHPHQWDWLRQRI WKHVH HQDEOHUV HQVXUHV WKH
DFKLHYHPHQWRIWKHPHQWLRQHGEHQHILWV+RZHYHULQWKHOLWHUDWXUHLWLVQRWFOHDUKRZH[DFWO\WKHOHDQSULQFLSOHVDIIHFW
WKHSHUIRUPDQFHRIWKHV\VWHPVHQJLQHHULQJSURJUDPV
7KLVZRUN DGGUHVVHV WKLV UHVHDUFK JDS E\ SURYLGLQJ D GHHSO\ FRPSUHKHQVLRQ DERXWZKDW DUH WKH FRUH EHQHILWV
GHULYHG IURP WKH LPSOHPHQWDWLRQRI HDFK OHDQSULQFLSOH0RUHRYHU LW SURSRVHV D OLVW RI UHOHYDQW NH\SHUIRUPDQFH
PHWULFVPDSSHGDJDLQVWWKHOHDQHQDEOHUVDQGFRUUHODWHGWRWKHOHDQSULQFLSOHV
$QH[WHQVLYHOLWHUDWXUHUHYLHZZHUHSHUIRUPHGILUVWWRJDWKHUHYLGHQFHRIWKHOHDQSULQFLSOHEHQHILWVDQGVHFRQG





WR EHPDLQO\ ILQDQFLDO DQGRU DFFRXQW RULHQWHG DQG QRW VXLWDEOH WRPHDVXUH HQJLQHHULQJ SURJUDPV 7KHUHIRUH WKH
SUDFWLWLRQHUV FDQ EHQHILW IURP WKH OLVW RI PHWULFV SURYLGHG KHUH ZKLFK LV OHDQ RULHQWHG 7KH RUJDQL]DWLRQ
LPSOHPHQWLQJWKHOHDQSULQFLSOHVFDQXVHWKHPDSSLQJLQRUGHUWRLGHQWLI\ZKLFKPHWULFVVKRXOGEHWUDFNHGWRLQVXUH




1RZDGD\V DFKLHYLQJ H[FHOOHQFH LQ SURGXFW GHYHORSPHQW LV FRQVLGHUHG RQH RI WKH WRS VWUDWHJLF GLIIHUHQWLDWRUV




LL XQVWDEOH XQFOHDU DQG LQFRPSOHWH UHTXLUHPHQWV LLL LQVXIILFLHQW DOLJQPHQW DQG FRRUGLQDWLRQ RI WKH H[WHQGHG




/HDQ SKLORVRSK\ LV FRQVLGHUHG WR EH YHU\ HIIHFWLYH WR RYHUFRPH WKHVH FULWLFDOLWLHV /LNHU  VWDWHG WKDW /HDQ



































































$FFRUGLQJ WR WKH /HDQ$HURVSDFH ,QLWLDWLYH /$, /HDQ 7KLQNLQJ DSSOLHG WR SURGXFW GHYHORSPHQW FRQWH[W LV
DLPHGWRFUHDWLQJWKHULJKWSURGXFWVFUHDWLQJSURGXFWDUFKLWHFWXUHVIDPLOLHVDQGGHVLJQVWKDWLQFUHDVHYDOXHIRU





WREH LPSOHPHQWHG LQ V\VWHPVHQJLQHHULQJSURJUDPV LQRUGHU WRDFKLHYH WKH OHDQEHQHILWVDQGXOWLPDWHO\SURJUDP
H[FHOOHQFH7DEOHVXPPDUL]HVWKHSURSRVHGHQDEOHUVZKLFKZLOOVHUYHDVUHIHUHQFHIRUWKHZKROHZRUNSURSRVHG
LQWKLVSDSHU
7KH/HDQ(QDEOHUVZHUH GHYHORSHGE\ WKH/HDQ LQ 3URJUDP0DQDJHPHQW&RPPXQLW\ RI 3UDFWLFHZKLFKZDV
IRUPHGE\WKHFROODERUDWLRQEHWZHHQ0,730,,1&26(7KHFRPPXQLW\ZDVPDGHXSRIVHOHFWHGVXEMHFWPDWWHU
H[SHUWVIURPLQGXVWU\JRYHUQPHQWDQGDFDGHPLD7KH/(VDUHEDVHGRQNQRZQEHVWSUDFWLFHVIURPWKHOLWHUDWXUH
SURJUDP H[SHULHQFH RI WKH VXEMHFWPDWWHU H[SHUWV DQG LQSXW IURP DQ H[WHQVLYH FRPPXQLW\ RI SURIHVVLRQDOV 7KH
YDOLGDWLRQ ZDV GRQH WKURXJK FRPPXQLW\ DQG SUDFWLWLRQHU IHHGEDFN PXOWLSOH ZRUNVKRSV DW ,1&26( DQG 30,
FRQIHUHQFHV/$,ϋKRVWHGZHEϋEDVHGPHHWLQJVDQGVXUYH\VRIWKHH[WHQGHGSURIHVVLRQDOFRPPXQLW\7KHVXUYH\









DQG DFWLRQV WR DFKLHYHSUHGHILQHG WDUJHWV$W WKHRSHUDWLRQDO OHYHOPHWULFV DUHPRQLWRUHG DQG FRPSDUHGZLWK WKH
GHVLUHGWDUJHW7KHFRPSDULVRQEHWZHHQDFWXDOSHUIRUPDQFHDQGWDUJHWSHUIRUPDQFHLGHQWLI\JDSVWKDWFDQLQGLFDWH
WKHQHHGIRUDQLPSURYHPHQWLQLWLDWLYH)XUWKHUPRUHPHWULFVIDFLOLWDWHFRRUGLQDWLRQDPRQJWKHPXOWLSOHSURFHVVHVE\
FRPPXQLFDWLQJSHUIRUPDQFH WR WKH WHDPDQGPDQDJHUV DFURVVSURFHVVHV&RRUGLQDWLRQDFURVVSURFHVVHV UHVXOWV LQ
WLPHO\DQGDFFXUDWHDFWLRQVPLQLPL]LQJZDVWHDQGLPSURYLQJRYHUDOOSHUIRUPDQFH
$V VWDWHG LQ SUHYLRXV VHFWLRQ WKH OHDQ HQDEOHUV FDQ EH DSSOLHG WR GUDVWLFDOO\ LPSURYH V\VWHPV HQJLQHHULQJ
SURJUDPV¶SHUIRUPDQFH OHDGLQJRUJDQL]DWLRQV WKURXJKD OLWHUDO OHDQUHYROXWLRQ8QIRUWXQDWHO\ OLWHUDWXUH ODFNVRID
VHWRIPHWULFVDEOH WRFDSWXUH WKHSHUIRUPDQFHRIDV\VWHPVHQJLQHHULQJSURJUDPXQGHU WKH OHDQSHUVSHFWLYH7KLV
DEVHQFHUHSUHVHQWVDFKDOOHQJHIRURUJDQL]DWLRQVWRXQGHUVWDQGZKHWKHUWKHLUOHDQMRXUQH\VKDYHEHLQJVXFFHVVIXORU
QRW
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:LWK WKH DLP WR ILOO WKLV JDS WKLV ZRUN LV SURSRVLQJ D VHW RI OHDQ PHWULFV WR EH WUDFNHG WR HQVXUH WKH
LPSOHPHQWDWLRQRIWKHOHDQHQDEOHUVLVOHDGLQJWKHSURJUDPWRWKHGHVLUHGRXWFRPHV$QH[WHQVLYHOLWHUDWXUHUHYLHZ
ZDV FDUULHG RXW WR LGHQWLI\ WKH PHWULFV XVHG E\ HQJLQHHULQJ SURJUDPV $ WRWDO RI  OLWHUDWXUH ± DFDGHPLF DQG
SUDFWLWLRQHU ± UHIHUHQFHV ZHUH VHOHFWHG IURP ZKLFK  GLIIHUHQW PHWULFV ZHUH LGHQWLILHG 7R QDUURZ GRZQ WKH
FROOHFWLRQRIPHWULFVH[WUDFWHGIURPWKHOLWHUDWXUHVHYHUDOIRFXVJURXSVHFWLRQVZHUHGRQHZLWKVXEMHFWPDWWHUH[SHUWV
















LVHVVHQWLDOHQVXULQJ WKDW WKH OHDQHQDEOHUVDUHSURSHUO\ LPSOHPHQWHGDQGVHFRQG LW LV LPSRUWDQW WRHYDOXDWH LI WKH
EHQHILWVRIWKHLPSOHPHQWDWLRQRIWKHOHDQHQDEOHUVZHUHDFKLHYHG%RWKDQDO\VHVFDQEHDVVLVWHGE\PHWULFV\HWLWLV
LPSRUWDQWWRGLIIHUHQWLDWHWKHDLPRIWKHVHPHWULFV
7KH PHWULFV IRFXVHG RQ PHDVXULQJ WKH LPSOHPHQWDWLRQ OHYHO RI WKH /HDQ (QDEOHUV DUH KHUHDIWHU FDOOHG
LPSOHPHQWDWLRQVXFFHVVPHWULFV7KHVHDUHWKHPHWULFVWKDWVKRZWKHGHJUHHRUTXDOLW\RILPSOHPHQWDWLRQRIWKH/HDQ
(QDEOHU7KHPHWULFV DLPHG WRPHDVXUH WKH/HDQ(QDEOHUV EHQHILWV DUH KHUHDIWHU FDOOHG 3URJUDP VXFFHVVPHWULFV












































































































































































'HYHORSD&RPPXQLFDWLRQV3ODQ Ͳ 4XDOLW\RIFRPPXQLFDWLRQSODQ Ͳ(IIHFWLYHQHVVULVNPDQDJHPHQWSURFHVV






























































































0DNHHIIHFWLYHXVHRIH[LVWLQJSURJUDP Ͳ (PSOR\HHVDWLVIDFWLRQ Ͳ2ISURMHFWVSURJUDPVUHVSHFWLQJFRVWVDQG
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'LVFXVVLRQVDQGIXWXUHUHVHDUFK
:KHQSURSHUO\XQGHUWDNHQWKHOHDQMRXUQH\OHDGVFRPSDQLHVWRZDUGH[FHOOHQFH+RZHYHUWKHDSSOLFDWLRQRIOHDQ
SKLORVRSK\ LV H[WUHPHO\ FKDOOHQJLQJ HVSHFLDOO\ LQ V\VWHPV HQJLQHHULQJSURJUDPV7KH OHDQ HQDEOHUV GHULYLQJ
IURPUHDOEHVWSUDFWLFHVH[SHULHQFHVVHUYHDVDFRQFUHWHVXSSRUWIRUWKDW%XWKRZWREHVXUHWKHLPSOHPHQWDWLRQRI








PHWULFV DEOH WR JLYH LQIRUPDWLRQ RQ WKH HIIHFWLYHQHVV RI WKH LPSURYHPHQW VWUDWHJ\ LQ SODFH 7KH LGHD IRU IXUWKHU
VWXGLHVLVWRXQGHUVWDQGZKHWKHUWUDFNLQJWKRVHPHWULFVORQJLWXGLQDOO\ZLOOVHUYHDVDQLQGLFDWRURIWKHJRRGQHVVRI
WKHLPSOHPHQWDWLRQRIWKH/HDQ(QDEOHUV7KHPDLQSXUSRVHLVWRJLYHDFRQFUHWHVXSSRUWWRRUJDQL]DWLRQVQRWRQO\LQ
WHUP RI ZKDW WRPHDVXUH EXW DOVR RQ KRZ WR XVH LW LQ RUGHU WR EH VXUH WKH OHDQ MRXUQH\ LV JRLQJ LQ WKH SURSHU
GLUHFWLRQ
$FNQRZOHGJHPHQWV
7KH DXWKRUV JUDWHIXOO\ DFNQRZOHGJH WKH VXSSRUW RI WKHLU LQGXVWU\ SDUWQHUV LQ WKH 0,730,,1&26( -RLQW
&RPPXQLW\ RI 3UDFWLFH RQ /HDQ LQ 3URJUDP0DQDJHPHQW DVZHOO DV WKH IXQGLQJ VXSSRUW SURYLGHG E\ WKH /HDQ
$GYDQFHPHQW ,QLWLDWLYH RI 6RFLRWHFKQLFDO 6\VWHPV 5HVHDUFK &HQWHU DW 0,7 WKH 3URMHFW 0DQDJHPHQW ,QVWLWXWH
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